There has been much research on the benefits of music for children with autism. The domains benefitting most from the use of music are social and communications skills. The Sounds of Intent (SoI) Framework, has been developed by Ockelford and his colleagues to promote musical abilities amongst individuals with complex needs, including autism. Underpinned by the zygonic theory, studies employed SoI also indicate increased levels of engagement among individuals with complex needs, including autism. This paper aims to provide a summary on the development of the SoI framework particularly on autistic children. Additionally, this paper includes a review of other relevant past studies on the benefits of music for children with autism on their social and communication skills. After examining the positive effects of the SoI Framework and other related past studies, the researchers intend to embark on a study using the proactive domain of the SoI framework at an autism centre in Malaysia. The researchers will employ a case study design to observe levels of musical engagement, gauge the consistency of engagement, observe the levels of prompting provided by teachers and observe challenges faced in implementing the SoI in a Malaysian special needs classroom. It is hoped that the findings could indicate that SoI would benefit children with autism, their parents and special educators and add value to existing literature on the SoI framework. Hence, the findings of this study could serve as a springboard for SoI use in Malaysia.
Introduction
The American Psychiatric Association defines Autism Spectrum Disorder or ASD as a neurodevelopmental condition characterised by challenges in social commu-How to cite this paper: Kaur, D., Alias, A., & Mohamad, M. (2019) . The Sounds of Intent Framework for Autism Intervention: A
Literature Review

From the Zygonic Theory to the Sounds of Intent (SoI) Framework
The benefits of music towards individuals with complex needs, including autism have been constantly studied. In 1983, the zygonic theory was developed. The proponents of the zygonic theory suggested that the human mind processes music and anticipates the elements of imitative melodies, rhythms and structures. According to the key proponent, Ockelford (2009) , musical melodies tend to contain elements of imitation. He further claimed that, "The neo-serial and canonic techniques had a common element-imitation-and it occurred to me that when one musical feature was created by imitating another, then, to the musical mind that recognised the replication, it was as though the first metaphorically exerted some form of control over second" (Ockelford, 2009: p. 92 ). Studies on zygonic theory were further extended into the area of developing individuals with complex needs, including those with autism or the possibility of displaying traits of autism (Ockelford, 2013a) . Ockelford further added that music, if it is listened to often enough could be transformed into long term memory if the melody, lyrics and rhythm get the attention of the listener. It is due to the nature of music and the set of musical rules that are based on imitation patterns-melodic and rhythmic. Ockelford (2009) explained that the human mind recognises music patterns of replication. Additionally, the mind processes music and anticipates elements of imitative melodies, rhythms and structures. According to Ockelford (2013a) and Ockelford (2013b) , the zygonic theory can be summarised as follows:
• Musical sounds are heard as being derived through imitation. This makes music a cognitive phenomenon. • Since the music source is an imitation, it can invoke emotions.
• Almost all humans can recognise a sense of imitation that exists in music.
• All music originates from the basis of imitation at all levels.
• Due to its imitative nature, a person does not need to hear the whole song to anticipate what it sounds like in its entirety. • There is a relationship between music and other social activities for instances dancing and speaking. Initially, many studies focused more on the technicalities of music and its composition from a musicology perspective. Later, studies on the zygonic theory were extended to the area of developing individuals with complex needs, including those with autism. Many researchers who applied the principles of the zygonic theory in their studies aimed to develop musical abilities among learners with complex needs (Ockelford, 2013a) . Hence, a music curriculum for special education schools across England was developed based on zygonic theory (Ockelford, 2000) . This resulted in other studies being embarked to create and test the SoI framework. The following paragraphs provide an explanation on how SoI framework is developed by Ockelford and his colleagues. Ockelford, Welch, Zimmermann and Himonides (2005) has developed "The Sounds of Intent" (SoI) framework in their research. Their aim was to develop musical abilities among learners with complex needs. Since then, many researchers have employed the SoI framework to establish the relationship between music education and music therapy for learners with learning difficulties (Ockelford, Welch, & Zimmermann, 2002; Ockelford et al., 2005; Voyajolu & Ockelford, 2016; Welch, Ockelford, Carter, Zimmermann, & Himonides, 2009 ).
The following part of this paper will provide an overview of their research progression.
The Development of the Sounds of Intent (SOI) Framework
In 2000, Ockelford began to investigate the effects of music education towards children with complex needs. At this point of time, little was discovered on the significance of music education, in comparison to music therapy. Later, in 2002, Ockelford and his colleagues discovered that music has significant influences on people with complex needs in terms of their education and daily activities (Ockelford, Welch, & Zimmerman, 2002) . As a result, he proposed a model that con-Creative Education sists of two strands: 1) music for pleasure; and 2) music to inform. Here, they proposed that further studies should be conducted on how children with complex needs respond to music. Based on their findings, they also proposed a new national curriculum be developed and introduced in the United Kingdom in order to meet the musical needs and abilities of individuals with complex needs.
Next, Ockelford carried out another project. In this project, he and his colleagues, divided the respondents into two groups (Ockelford et al., 2005) . The first group employed the "bottom up" approach-the teachers of that centre taught the children with complex needs. The second group employed the "top-bottom" approach-the intervention was conducted by the SoI research team. Music therapists and teachers monitored the children's progress over a period of 2 years. A detailed report was documented on the children's progress. The responses from the 78 children, resulted in a multidimensional categorisation of the SoI Framework (Ockelford, 2013a ) (refer to Figure 1 ).
Based on the responses of the children with complex needs to music, the multidimensional categorisation SoI framework was developed (Ockelford et al., 2005) . As a result, three domains were introduced: 1) reactive (listening and responding to sound of music), 2) proactive (causing, creating and controlling sound-including musical sounds) and 3) interactive (participating in sound and music-making with others). Each of these 3 domains is further divided into 6 levels (refer to Figure 1 ).
Theoretically, learners progress according to levels and domains (refer to Figure  1 ). Nevertheless, there are instances which learners move between domains. For example, an individual may proceed along the levels in proactive domain progresses up to the subsequent levels and later, move into the interactive domain. The researchers that apply the SoI framework in their studies found that, while the In 2011, a conceptual paper was published in order to share plans to create an interactive website using the SoI framework. Vogiatzoglou et al. (2011) highlighted that this website is accessible for free on the Internet. Any users could upload their students' performances and analyse those data. The website (http://www.soundsofintent.org/) comprises information on how to use the SoI framework. According to Ockelford (2015) , since its launch in 2012, the site has garnered over 4 million unique hits and 500,000 downloads by people all over the world. As SoI framework is available online, practitioners could also access to musical assessments for other activities. Voyajolu and Ockelford (2016) also conducted a study to identify the potential of mismatches within the existing framework. They observed 58 children and young individuals with learning disabilities over a course of 6 months. They found that the initial framework is still relevant, however, it requires some updates. Even though the findings of this study enable the SoI framework to stay current and updated, Ockelford (2015) proposed that more studies be conducted to continue updating the framework. Studies using SoI framework are still progressing and their data are actively recorded via its website.
The Use of Music for Children with Autism
As mentioned in the preceding paragraphs, numerous studies on music as an intervention and music therapy for children with autism have reported positive effects in the aspects of social, communication and language skills (Mossler et al., 2017; Paul et al., 2015; Preis et al., 2016; Thompson, 2017; Vaiouli & Andreou, 2018; Vaiouli & Ogle, 2015) . Most of these studies were conducted using qualitative approach. There were also studies conducted using mixed method approach. These studies were mainly conducted in the United States, Europe and Australia. However, such studies are still very limited in Malaysia (Fong & Lee, 2012; Fong & Jelas, 2010; Ong, Dani, & Johari, 2013; See, 2012) .
Other Related Past Studies on Using Music as an Intervention
There are various teaching and learning methods of employing music as an intervention. Paul et al. (2015) applied a new teaching method-singing out instructions as his class activities. He made a comparison with the results of the usual spoken instructions. Their observations indicate that their participants used eye contact and social responsiveness more often when instructions were sung than spoken. Their participants were three boys with autism. However, the researchers did not study the long-term effects of the intervention. Vaiouli and Andreau (2018) also reported positive effects of music towards children with autism. The positive effects are that the children displayed more receptive language skills through music intervention. Moreover, the children's speech production has also improved. In addition, they were more engaged in nonverbal communicative actions such as eye contact and social gestures.
Studies were also conducted on the effects of background music in structured play and therapy sessions. Schwartzberg & Silverman (2014) and Preis et al. (2016) studied the types of background music utilised in the sessions. The studies found that frequencies of speaking (saying words or sentences) and conversations (talking with elements of turn-taking) increased with all types of music. Preis et al. (2016) found that with classical music in the background, both speaking, and conversations recorded the highest frequencies. The limitation of this study was the imbalance in terms of the types of music used in each session. Participants' profiles were not matched evenly either. Additionally, sessions were in the form of free-play with no instructions given.
Schwartzberg & Silverman (2014) studied music therapists' reactions using various repertoires of music compared to self-composed or altered versions of songs. Questionnaires were distributed to music therapists. They answered the questionnaire based on their own methods used for students with autism. Most respondents used existing songs. However, upon further analysis, there are reasons that led the respondents to compose their own songs or change the songs' lyrics. The findings of this study can be linked to the zygonic theory. Even though the songs were altered, the melody and rhythm maintained and only the lyrics were altered. This indicates the effectiveness of familiarity in the tune, tempo and melody despite the change in lyrics. The elements of imitation coupled with familiarity of the tunes still have similar effects to the listener.
Based on the reviewed studies, the common denominator is the effectiveness of music towards improved communication and social skills. The findings of the above mentioned studies are useful to the researchers of this study as we intend to replicate some of the earlier studies. We could use the activities conducted in the previous studies to propose activities as interventions to be implemented in our classrooms.
Related Past Studies on Music and Autism in Malaysia
Studies on music and its effects on autism Malaysia are rather limited with only four published journal articles from 2010 to 2013. The researchers of these two studies (Fong & Lee, 2012; Fong & Jelas, 2010) used music as an intervention. Their findings indicate the success of using the intervention to improve communication skills in children with autism. The other two studies by See (2012) and Ong et al. (2013) aimed to reduce behavioural issues. See (2012) used music and movement therapy while Ong et al. (2013) used music as an auditory stimulus. All the four studies yield positive outcomes. The studies are summarised in the following (refer to Table 1) .
Three of the studies in Table 1 reported positive outcomes in the students' language and communication skills. Fong and Jelas (2010) studied the effects of music education on communication skills, motor development and social skills. The positive outcomes revealed in their study were the learners' improvements on their vocal imitations, responses to speech, singing aloud and spontaneous verbal vocalisation. Later, Fong and Lee (2012) carried out a single case study. They studied the effects of music education on verbal and nonverbal interaction, singing skills and reading skills. Their study indicated positive outcomes among their participants for all three domains; communication, social and reading skills.
Using music as an auditory stimulus as well as using music and movement therapy as classroom activities also yield positive outcomes. Musical songs as an auditory stimulus are proven effective for individuals with high functioning autism, increase responsiveness in the domains of language and cognitive variables (Ong et al., 2013) . Additionally, music and movement therapy has shown positive changes in behavioural issues among children with autism (See, 2012) . The results of these studies indicate respondents' improvements in terms of restlessness, fidgeting, temper tantrums and attention spans.
The Proposed Study
Generally, schools for special needs in Malaysia do not provide students with much exposure to music in the classroom. For children younger than 7, they may have slightly more exposure to songs through circle time or nursery rhyme activities. For older children who are already in government primary schools (7 years and above), their learning activities are more focused on improving learners' life skills and academics. The educators employ very little or no use of music as class activities. Since music is not a significant part of the special needs curriculum, therefore, special education teachers in Malaysia rarely receive training After reviewing the above-mentioned studies and careful consideration of the SoI domains, the researchers are proposing to observe the implementation of the proactive domain at a private autism centre in Malaysia. This study will employ a case study design (Fraenkel & Wallen, 2009 ). 12 observations (twice a week over 6 consecutive weeks) will be conducted by the researchers. Each observation will take approximately 30 minutes which is their circle time. Circle time refers to the time where the teacher handles music related activities with a group of 10 children. The age range of these children is between 3 to 12 years old. The observations will be carried out to fulfill the research objectives as follows:
• To observe the levels of musical engagement and its consistency amongst children with autism using the proactive domain of the SoI framework.
• To observe levels of support provided via prompting whilst using the proactive domain of the SoI framework.
• To observe the challenges faced whilst implementing the proactive domain of the SoI framework in a Malaysian special needs classroom.
The levels of musical engagement and consistency of engagement will be recorded by the researchers using the evaluation criteria which have been set by the original SoI framework research team available at the Website. While this framework is available online for public use, the researchers have also obtained permission from the SoI research team to adapt some of the activities to suit local language and practices. The local language is Malay language and English language is the second language. Most of the songs are delivered in two languages as the children are bilinguals namely Malay and English. Malay language is the language of instruction in Malaysia. Malaysia is a multiracial country with major races which are Chinese, Indian and Malay. Thus, most Malaysians are multilingual.
Special education teachers in Malaysia are from diverse cultural backgrounds or different races namely Chinese, Malay and Indians. Due to the varied background and levels of musical understanding, the SoI framework seems to be quite complex for them to understand fully. In order to aid the teachers' understanding, the researchers will provide a guideline for the teachers. Training to use the guideline is not necessary because it only contains the additional 5 types of percussion instruments to be played by the children monitored by the teacher.
The teachers and their children will adhere to the guidelines in conducting the activities. The teachers will use nursery rhymes and percussion instruments. The researchers will also make minor changes to the lyrics however the melody and rhythm of the nursery rhymes will remain in order to retain a sense of familiarity among the children. The researchers will also seek 3 experts' opinions on the selected activities to ensure their feasibility. One of the experts is a Malaysian qualified music therapy with over than 10 years working experience in the field and also familiar with the framework. Her familiarity is due to her United Kingdom (UK) academic background and she is also practicing music therapy in Malaysia. Another expert is Special Education lecturer who served more than 20 years in a public university in Malaysia. The third expert is a teacher with more than 5 years working experience working with autistic children (3 -10 years old). This is to ensure the feasibility, practicality and applicability of the researchers' proposed activities in the context of Malaysian culture, local language and school systems which differ from the UK. Voyajolu & Ockelford (2016) pointed out in their article that more research is required on the influence of adult support in the musical engagement. Hence, this study will also observe levels of support provided by the teachers using the prompting technique whilst music activities are conducted during "circle time".
The researchers will observe the frequency of prompting using a tracking sheet which will be validated by the abovementioned three experts.
Since there are still very limited local studies using the SoI framework for children with autism in local context, the researchers will also observe any challenges faced by the teachers and children in implementing the proposed activities as part of the proactive domain. The observation notes will be further verified and triangulated by conducting individual interviews with the teachers involved in the implementation of the proactive domain. Individual interview is more suitable to avoid any disagreements among themselves when expressing their opinions. After six weeks of observations, the selected teachers will be interviewed. The selected four teachers are those who will be involved in the circle time activities. They will be interviewed via face-to-face by the researchers using a validated interview protocol by the same experts (Bhattacherjee, 2012; Creswell, 2012) . Each respondent will be interviewed once and each interview will take approximately 60 to 90 minutes. The interviews will be conducted in the centre. The transcription of the interview responses will be returned to the respondents to check the accuracy. The responses will be transcribed verbatim.
Student Participant Selection and Research Ethics
Participants' selection will be based on purposive sampling (Fraenkel & Wallen, 2009 ). The participants will be selected based on the following criteria:
• children with an official diagnosis of autism by a qualified specialist,
• aged between 3 to 10 and have enrolled at the private autism centre,
• parents' willingness for their child to participate in the study.
The autism centre selected for this study required each student to produce a letter or documentation from a specialist prior to enrolment. Hence, all the students enrolled at the selected school meet with this criterion. Most SoI studies were conducted with children aged 0 to 5 years. However, these studies incorporated a larger population of special needs besides autism. This proposed study focuses only on children with autism which can only be diagnosed at 18-months onwards (Autism Speaks, 2013). Furthermore, special needs private centres in Malaysia only accept students from the age of 3 years old. Younger children are encouraged to undergo Occupational Therapy in preparation for daily school or early intervention programmes.
Parents' consent and willingness for their children to participate is the key to participants' selection. The researchers will video record all activities conducted whereby some of these videos will be uploaded to the SoI Website. As such, after selecting the target participants, the researchers will issue letters to the parents to obtain written consent for their child to participate in this study.
Conclusion
There are many studies on music as well as music therapy on individuals with autism, with successful outcomes. Most of the studies reported positive outcomes in the areas of social skills (Paul et al., 2015; Preis et al., 2016; Thompson, 2017; Vaiouli & Ogle, 2015) , as well as language and communication skills (Mossler et al., 2017; Thompson, 2017; Vaiouli & Andreou, 2018) . Nevertheless, Malaysian based studies are still very limited (Kaur et al., 2015) . Hence, the researchers intend to embark on this study. The findings of this study could shed some light on effective music activities for children with autism. It is hoped that with some published findings on the use of the SoI framework in Malaysia, it could create an avenue for local special educators to consider the integration of music as their classroom activities. These findings could assist special educators to employ a more purposeful use of music and musical instruments as the classroom activities when engaging their students.
The data gathered in this study will be updated in the SoI website. Most of its findings thus far focus on special needs in general-incorporating severe and multiple disabilities. There is limited literature focusing specifically on autism. It is hoped that this study could shed some light on the effectiveness of the framework for children with autism.
Lastly, adult support in implementing the SoI is suggested as an area of future research (Voyajolu & Ockelford, 2016) . Hence, it is hoped that these findings could add value to existing literature of the SoI framework ongoing research.
